Ultrasonic non-destructive measurements of cortical bone thickness in human cadaver femur.
The knowledge of the cortical bone thickness profile in human bone has a two-fold clinical significance: to study the stress occurring in a loaded bone structure to optimize the design of prostheses; and to predict the onset of advanced bone disease such as osteoporosis. In this study, the cortical bone thickness in three embalmed human cadaver femora were measured non-destructively using an ultrasonic technique. These thickness measurements were also made using a computed tomographic (CT) scanning method. Subsequently bones were sectioned and the actual bone thicknesses in the same regions were measured using a micrometer. The correlation coefficient between the actual thickness and the ultrasonically measured thickness was 0.95 and with the CT was 0.62. Thus, these results show that, under present experimental conditions, ultrasonic thickness measurements compare well with the micrometer actual thickness results. This technique, when fully developed, can be used as a non-destructive tool for quantitative cortical bone thickness measurements. Moreover, the ultrasonic technique does not use ionizing radiation.